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                  Head: Dr. Sakae Shimizu
   Professor S. Shimizu now directingthis Section jointed the Institue in July 1952.. 
From this time till 1956, he worked hard to conduct a big project of reconstruction 
of our Kyoto cyclotron in cooperation with Preofessor K. Kimura, head of the 
project. Our cyclotron-15 MeV deuteron acceleration—was completed with 
success in spring of 1956. During this period he worked also as a leader of a group 
of workers who studied on many aspects of the radioactive fallout from the nuclear 
explosion test at Bikini Atoll on March 1, 1954. Many interesting results and 
information obtained by this temporary research project were compiled by him as 
a monograph entitled "The Radioactive Dust from the Nuclear Detonation" and 
published from the Institute as a supplementary issue of the Bulletin of the Institute 
for Chemical Research, Kyoto University, in November 1954. 
   After the completion of the cyclotron he worked to ignite the university research 
reactor project of the University. In order to get valuable information and know-
ledge on research reactors and experimental nuclear physics of his interest he visited 
the United States and western European countries for about seven months in 1956. 
For a few years thereafter he worked to promote the reasearch reactor project and to 
strengthen a new department, Department of Nuclear Engineering. 
   In March 1957 he transferred from the cyclotron laboratory to the Radio-
isotope Research Laboratory of the University as its supervisor. In June in the 
same year the Shimizu Laboratory was established, and he could start his own research 
plan, but from nothing. For the first stage of his own laboratory he had to work 
in the old wooden building in the campus of the University Hospital with few 
research members. However, in July 1960 a new building of the Radioisotope 
Research Laboratory in the north campus of the University was achieved, where he 
could have his laboratories and commenced his research activities according to 
his own philosophy. For the past several years, since he had have research laborato-
ries and several research fellows in the new building, activities of the Shimizu 
Laboratory have been developed year by year. In addition to his responsibility for 
operation of the Radioisotope Research Laboratory, in his Laboratory some of 
interesting researches in the field of experimental nuclear physics have been preformed. 
The main problems so far studied are as follows: 
                I. Gamma-Ray Irradiation Facility 
   In 1957 a 2000 Ci "Co gamma-ray irradiation facility with paticular features 
was constructed as a first multi-curie facility in this country. Results of studies in 
many fields by the use of this facility have been published every year in the special 
issues of our Bulletin entitled "Physical, Chemical and Biological Effects of Gamma 
Radiation". 
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                     II. Nuclear Spectroscopy 
   By the use of a Siegbahn-Slatis type intermediate-image spectrometer, multi-
channel pulse-height analyzers and elaborated electronic apparatuses some experi-
mental studies using radioactive nuclei have been performed. One of the problems 
we studied was the mono-energetic positron emission of the 1409  keV El transition 
in 152Sm. The branching ratio for this transition has been determined as (2.5±1.0) 
X 10-7 positron per gamma transition and the mean life of the 1531 keV level of 
152Sm has been estimated to be T=5.7X 10-15 sec. 
         III. Nuclear Phenomena involving Shell Electrons 
   For the past four years, main efforts of the Laboratory have been concentrated 
to the following three works. 
a) Incoherent scattering of gamma rays by K-shell electrons. 
   When the atomic binding energy of the struck electron is not negligible compared 
to the kinetic energy which this electron is to acquire as a Compton recoil electron, 
the differential cross section of the scattering is expected to deviate from that predicted 
by the Klein-Nishina formula. The differential cross section for the incoherent 
scattering of 662-keV gamma rays by the K-shell electrons of 50Sn, 73Ta and „Pb 
was determined by experiment. The experimental results at scattering angles 20°, 
35°, 50°, 65° and 100° with these scatterer elements the cross section ratio do-R/do-F 
is less than unity for smaller scattering angles and approaches zero as the angle de-
creases to zero, as predicted by nonrelativistic calculation. For large angles, this 
ratio is greater than unity and at 100° it is found to be equal to about 1.2 for 50Sn, 
1.3 for 73Ta, and 1.5 for „Pb. 
b) Search for radiationless annihilation of positrons. 
   As a competitive process of the single-quantum annihilation of positrons the 
radiationless annihilation would be expected. This process is interpreted as: when 
the single-quantum annihilation arises with one of the K- or L-shell electrons, owing 
to the presence of other bound electrons in the atom involved it is possible for the 
excess energy liberated in such a radiative transition to be used to eject another bound 
electron from the atom, the annihilation thus taking place without radiation. As an 
incident mono-energetic positron beam we used a 300 keV beam obtained by a 
Siegbahn-Slatis type spectrometer with about a 12 mCi "Na source. We have found 
the cross section for radiationless annihilation of 300 keV positrons in lead to be 
(3.0±0.9) x 10-26 cm2, as a sum of those for KK, KL, KM and LL pairs of bound 
electrons, and found also the ratio of the number of radiationless annihilations to that 
of the two-quantum annihilations to be about 1: 6.8 x 10'. 
c) Effect of chemical state on the decay constant of 235mU 
   Experimental investigation of the influence of chemical forms on the decay 
constant of 235mU has been performed. Applying the differential method with two 
identical, specially designed secondary electron multipliers, emission rates of the 
internal-conversion electrons of very weak energy from the isomer in different chemical 
states have been compared. We used metallic uranium (U) and uranium atoms 
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slightly diffused into carbon (UC) or silicon (USi) base for the different chemical 
states. The results are:  X(U)—X(UC)=(3.18±0.50) x 10-3X(U), X(U)—X(USi)= 
(2.21±0.36) x 10-3X (U), and X (USi)—X (UC) = (0.97+0.43) x 10-3X, (USi). Errors 
are standard deviations. We also determined the half-life of 235mU to be T112=26.05 
±0.05 min and the transition energy of this isomeric state to be 30+3 eV. 
                  IV. Mossbauer Effect Studies 
   The Mossbauer effect was applied to study the magnetic and spin-relaxation 
properties of ultrafine particles of a–Fe203 at 120° to 300°K using the Mossbauer 
spectrometer built in the Laboratory. The modified apparatus using an electro-
mechanical transducer has recently been constructed and now in use for the study on 
some nuclear phenomena. 
             V. Semiconductor Radiation Detectors 
   The surface barrier type silicon detector and Li-drifted silicon junction detector 
were manufactured successfully by ourselves two years ago and are now being used 
for our experimental purposes. We have recently started to investigate the prepa-
ration procedure of Li-drifted germanium detectors with excellent energy resolution 
for gamma-ray measurements. 
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